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PRELIMINARY AND SHORT REPORTS
ADRENOTROPIC RECEPTORS OF THE HUMAN SKIN*
H. JANOWITZ, M.D., R. R. SONNENSCHEIN, M.D., AND M. I. GEOSSHAN, MD., PH.D.
The adrenergic receptor mechanisms have recently been classified by Ahlquist (1) into
two varieties on the basis of their responsiveness to sympathomimetic amities. In this
schema, the alpha receptor is associated with most excitatory functions but also includes
intestinal inhibition. The beta receptor is associated with most inhibitory functions, but
includes myocardial stimulation.
The most important sympathomimetic amities for the characterization of alpha and beta
receptors are epinephrine, arterenol, and N-isopropyl arterenol. As listed here they stand
in decreasing order of effectiveness for stimulating alpha receptors. The order of effective-
ness for beta receptors is N-isopropyl arterenol, epinephrine and arterenol.
The present report presents the results of experiments performed in the effort to charac-
terize the adrenotropic receptors of the human skin, by noting the effects of intracutane-
ously injected sympathomimetic amines on the responses of the erectores pilorum and blood
vessels.
METHOD
Solutions of l-epinephrine, di-arterenol, and dl-N-isopropyl arterenol in physiological
saline were employed. 0.05 ml of these solutions in varying concentrations were injected
into the skin of the forearm of human subjects. Comparable injections of saline were used
as controls.
In a second series of experiments, the sympatholytic agents, ergotamine tartrate and the
new adrenergic blocking compound SY-28, N-ethyl-N-(1-Napthyl-methyl)-B-bromoethyl-
amine bydrobromide' (2) were injected into the skin of the forearm before the sympathomi-
metic amities were used.
HE CULTS
From the results tabulated in Table 1, it will be readily seen that both l-epinephrine
and dl-arterenol in high dilutions cause marked vasoconstriction and piloerection. The
blanching develops rapidly and persists for several hours. The piloerection develops more
slowly (within 30—60 sees.) and persists for from 30—45 minutes. dl-N-isopropyl arterenol
produced a more transient vasoconstriction (f-i hr.) only in the more concentrated solutions
and piloerection was not produced in the range of concentrations employed.
Previous preparation of the skin by the intracutaneous injection of 0.05 nil of ergotamine
tartrate (1: 100,000), or of SY-28 (1:1000) inhibited the marked piloerection produced in
control areas by 0.05 ml of l-epinephrine (1:100,000).
Inhibition of the vasoconstriction induced by 1-epinephrine and dI-arterenol could not
be demonstrated with ergotamine tartrate, which itself exerts a direct vasomotor effect on
blood vessels. Inhibition of the blanching induced by l-epinephrine was demonstrated
with SY-28. However in view of the irritating nature of this material, it cannot be con-
cluded whether this represents a true adrenolytic effect or an independent and antagonistic
vasodilatory effect of SY-28.
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Vasodilation was not observed with any of the concentrations of dl-N-isopropyl arterenol
employed.
TABLE 1
The effects of sympathomimetic amines on the blood vessels and erectores pilorum of the
skin of man
DRUG CONCENTRATION
ESEECT ON
Skin vessels Erectores piloruni
l-epinephrine
di-arterenol
dl-N-isopropyl arterenol
1:100,000
1:100,000
1:1,000
1:10,000
1:100,000
1: million
1:billion
blanching
blanching
blanching
blanching
0
0
0
piloerection
piloerection
0
0
0
0
0
DISCUSSION
These results indicate the variations in responsiveness of the adrenergic receptors of
the skin associated with the cutaneous vessels, and the erectores pilorum: l-epinephrine, and
di-arterenol are considerably more active than dl-N-isopropyl arterenol on the receptors
for vasoconstriction; and both l-epinephrine and di-arterenol produce piloerection, whereas
N-isopropyl arterenol did not do so in the range of concentrations used. In Ahiquist's
terminology, therefore, the adrenotropic receptors associated with cutaneous vasocon-
striction and piloerection may be classified as belonging to the alpha variety.
Since N-isopropyl arterenol is the most active sympathomimetic amine on the beta
receptors associated with vasodilation in the muscles and elsewhere, it is of interest and in
keeping with previous reports (3) that adrenergic receptors for vasodilation were not
demonstrated in the skin in the concentrations of this drug employed.
It may also be added, since we have not noted this observation recorded elsewhere, that
ergotamine tartrate in concentration ranging from 1:100,000 to 1 :million has no stiniulatory
effect on the erectores pilorum; this is in keeping with the varied effect of this drug on smooth
muscles elsewhere.
SUMMARY
The adrenotropic receptors of the human skin associated with vasoconstriction and
piloerection are of the alpha variety as measured by their responsiveness to intracutaneously
injected sympathomimetic amines.
Adrenotropic receptors for vasodilation (beta variety) could not be demonstrated.
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